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32267 
8/612/69/000/008/006/016 
The use of integral .., D218/D304 


The paper is concluded with a derivation of an approximae formula 
for the correction coefficient K. The following model is employed: 
Turbulent heat transfer plays a decisive role in turbulent motion 
everywhere except for the laminar boundary layer near the wall, 
In the laminar boundary layer, the most important effect in the 
stress transfer is viscous friction, while the most important ef-- 
fect in the heat transfer is thermal conductivity. It then follows 
that the thickness of the hydrodynamic boundary layer is different 
from the thickness of the thermal boundary layer. In the turbulent 
region, the effect of the physical properties of the medium on the 
turbulent heat transfer is very small. Subject to various appro- 
ximations, it is shown that 


n+] 
~ 2 
K = Pr (104) 


The average value of n is 0.1335. If the numbers vary between 104 
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32267 
$/6 12/69/000/008/:06/616 
The use of integral ... D213/ D304. 
and 10°, Ea. (53) can be replaced by 
c, = Sah (106 
f Re~? 106) 
and then 


Nu = 0,0234-Re0?8 py 91434 


(107) 
This gives satisfactory agreement with the empirical relation 


Nu = 0,023-Re0?8, prs 43 


(108) 
which was derived by Academician M. A. Mikheev (Ref. 2 


: Osnovy 
teploperedachi (Fundamentals of Heat Transfer) (1949)). There are 
1 figure and 2 Soviet-bloc references. 
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TEXT: ‘the: cathodic: process. as’ atudied - ‘in? ‘the picchvo lela at an. -- eA :. 
equimolar: Koi - - Licl: mixture: containing. up ito 6% by weight of BrCl ye. the. oe 


tests were ‘gonducted at. 600. ~. 700°C in: electrolytic. cells of refractory 7 7 

~~ glass, using an Mo ‘cathode. The potential iy of the cathode was measured! 
with respect'to the Pb reference électrode, the. catholyte and the anolyte; 

being a¢parated by. an: asbestcs menbranc. . “With ‘ourrent densities ne 


B “£4107 - a/om™ 9 n0- ‘significant: polarization. is observed, but with higher $ | 
- densities. a polarization: becomes evident which inurensed with. scorer ne 
. or ‘content in. the. eleotrolyte: and. has: honcentration character. . With ee 
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PHASE I BOOK EXPLOITATION ae SOV/6481 


Akademiya nauk SSSR, Sibirskoye otdeleniye, Institut 
merzlotovedentya, / 


Teplo--i massoobmen v merzlykh tolshchakh zemnoy kory (Heat and Mass 
Transfer in the Frozen Strata of thd Barth's Crust) Moscow, Izd-vo 
AN SSSR, 1963. 213 pe Errata slip inserted. 1200 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Sibirskoye otdeleniye 
Institut merzlotovedeniya. , 


Resp, Edui N.I. Saltykov, Professor, Doctior of Technical Sciences: 

Ed.: A,L. Bankvitser;) Tech, Ed,: V.G. Laut, \ ‘ 

I - 4 a 

PURPOSE: This book is intended for research workers int permafrost and 
geocryology,. : : ‘ 


COVERAGE: This collection of papers deals'with the rasalts of theo- 


retical, laboratory, and field researchion heat transfer in frozen 
. H 4 as 
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“Heat and Mass Transfer (Cont.) vr t ' SOV/6481 


<3 \ 
ground and in ice carried-out by the staff of the Reat- and 
: Mass<-Transfer Division of the Institute of Permafrost Study, 
Siberian Branch, AN SSSR. The theory of heat~ and mass-transfer 
in ice, frozen and thawed ground, and rocks is discussed, The 
problem of heat transi:r between engineering structures and frozen 
ground is investigated. Methods used in these investigations and 


the instrumentation and-.equipment designed by the authors are 
described, : 


TABLE OF CONTENTS: 


Forevord 3 
Ivanov. N.S. The Heat Regime of the Upper Layer of the 
Earth's Crust -in the Yakutsk Area — 9 


Gavrilova, M.K. The Heat Regime of Surface and Near-Surface 
Rocks According to Calculations and Observations Made at 
the.Suntar-Khayat High-Altitude Mountain Station in 1959 56 
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Chistyakov, G.Ye, 
Certain Watersheds in Yakutsk 
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With the Atmosphere «. 
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1. Filial Vsesoyuznogo alyuminiyevo-magniyevogo instituta. 
(Electrodes, Iron) (Chlorides) 
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Some regularities of tse formation of liquid metal deposit mn 
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DEVYATKIN, V. P. and SHKOL'NIE, L. M. 


LTT 
Povyshenie prochnosti shesteren drobestruinym nalklepon. (Vestn. Hash., 1950, 
no. 12, p. 7-12) 
Includes bibliography. 
Increased strength of gears by shot method. 


pic: TN. vl 


SO: Manufacturing and Mechanical Engineering in the Soviet Union, Library 
of Congress, 1953. 
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(Wheels) 
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{Increasing the wear resistance of locomotive ts] Povyshenie 

iznosostoikosti parovornykh detalei, Moskva, Yos. transp. shel- 
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[Seamless rolled wheels for railroad cars] T3el''nokatannye 
zheleznodorozhnye kolesa. Moskva, %ou.trans, zhel-dor,jzd-vo,. 
1956. 187 p. (Moscow. Vsesoiusnyi nauchno-issledovatel 'tkid 
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(Wheels) 
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SOV/137-57-1-1334 
Translation from: Referativnyy zhurnal. Metallurgiya, 1957, Nr i, p 183 (USSR) 


AUTHORS: Larin,iT.V., Devyatkin, VP. 
Cee 
TITLE: On the Mechanism of the Wear of Railroad-car Wheels (O mekhaniz- 
me iznosa zheleznodorozhnykh koles) 


PERIODICAL: Treniye i iznaos v mashinakh. Nr 11. Moscow, AN SSSR, 1956, pp 
238-263 


ABSTRACT: The authors investigated the structural changes in the surface 
layer of working railroad-car wheel tires (T) and the effect of the 
C content (0.45, 0.55, 0.60, 0.68, and 0.86) on the structural 
changes in the surface layer of the specimens when they were 
subjected to friction tests. The steel of a worn T containing 0.73% 
CG and 0.76% Mn has a 9} of 90kg/mm*. Etching with 4% HNO3 of 
samples cut out of various zones of the surface layers of worn T 
showed white, etch-resistant layers composed of structurefree 
martensite. The formation of such white layers causes a rapid wear 
of T. The mechanism of T wear consists of the separation fromthe 
rolling surface of particles of plastically deformed metal and of the 

Card 1/2 white layer, which latter appeared as a result of structural 
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SOV/137-57-1-1384 
On the Mechanism of the Wear of Railroad-car Wheels 


transformation caused by friction heat at points of skidding contact. The rate of 
development of these processes is explained by insufficient resistence of the 
metal to plastic deformation, hardenability of the T metal, the occurrence of 
skidding, the skidding velocity, and the magnitude of the specific pressures over 
the contact surface. In order to increase wear resistance of T it is necessary 
to produce a stronger layer, which would resist breaking down for the longest 
possible time, for which purpose the authors recommend use of stzels with the 
lowest possible C content ( <0. 6%) and with alloying additives which increase 
the strength but do not increase hardenability. The Ty Should be 15kg/mmé. 
The study of structural transformations in the surface layer of laboratory Speci- 


showed that the nature and properties of T structure in the region of hardened 
layer are the same as on the surface of the specirnens. 
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PEVIATKIN, WP. 137-58-5-10647 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 254 (USSR) 


AUTHORS: Kazarinov, V.M., Larin, T.V., Vukolov, L.A., Devyatkin, 
V.P., Tarasenko, A. Ya., Shchetinin, V.K. 7 


TITLE: An Investigation of Materials for Brake Shoes of Irnproved Fric- 
tional Properties (Issledovaniye rnaterialov dlya tormoznykh 
kolodok s povyshennymi fritktsionnymi svoystvami) 


PERIODICAL: Vestn, Vses. n. -i. in-ta zh.-d. transp., 1957, Nr 7, 
pp 11-17 


ABSTRACT: The increase in train speeds poses the problem of finding new 
materials for brake shoes (B) having high friction properties and 
resistance to wear. A test was run on B made at 3 plants from 
cast irons having various (up to 1.2%) P contents (with additions 
of Fe-P). The coefficient of friction and wear resistance were 
determined by Weight loss at different speeds. The results were 
analyzed by the correlation process. These laboratory experi- 
ments are used to arrive at an iron of optimum composition, sub- 
ject to verification by extensive Service tests. In %, this compo- 
sition is 2.8-3.2 C, 0.7-1C combined. 0 7-1 Si, not over 1.2 

Card 1/2 Mn, 0.7-1 P, and <0.15S. An important clement of its 
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137-58-5-10647 
An Investigation of (cont. ) 


composition is P, which markedly increases the coefficient of friction. C 
and Si act in the opposite sense, and therefore they are held low. The iron 
must have a pearlite base. Also presented are data of laboratory and service 
tests of B made of various compositions (consisting of mineral fillers, pow- 
dered metals, and organic binders based on synthetic resins or rubbers). 
5.0. 


1. Materials--Production 2. Metals--Applications 3. Fricticr-—-Determination 
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Raising the quality of seamless rolled wheels. Zhel.dor.tiransp. 
39 no.9:69-71 S '57. (MIRA 10:10) 
(Car wheels) 
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physical and chemical air-regeneration system 4 
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SOURCE: Konferentsiya po kosmicheskoy biologii i meditsine, 1964. Materialy. Moscow, 


Inst. mediko-biol. problem, 1966, 61-84 


ABSTRACT: A physical-chemical air "regeneration" system which has been proposed for 
manned spaceflight is shown in Fig. 1. In this system CO, is removed frrom cabin eir 
by adsorption on zeolite. The carbon dioxide then undergoes vacuum desorption froin 
the zeolite and passes through a CO, collector to the catalytic reactor, where it 

is reduced with hydrogen from the electrolyzer to water and methane. ‘The water rebuns 


to the electrolyzer and is broken down into oxygen (used for human 
respiration) and hydrogen. ‘he disadvantages of this method are the difficulties of 


creating a vacuum on board a spacecraft and the additional electrical energy required! 
to operate the CO, collector. Studies have shown that specially treated B-zeolite - Los 


TOPIC TAGS: life support system, closed ecological system, space piology 
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Fig. 1. Schematic diagram of a 
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can be used in such a system for both sorption and catalysis, retaining its 
properties through a number of cycles. An improved air "regeneration" scheme using 
B-zeolite is shown in Fig. 2. Cabin air is purified by passing through a B-zeolite 
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adsorber. Hydrogen derived from electrolysis is then passed through zeolite in a 
second adsorber, simultaneously desorbing CO, and reducing it to water ana methane, 
The water is electrolyzed as in the first system. Temperature regulation is very 
important for the successful operation of this system, since a 7—12C temperature | 
variation alters the gas conversion level by 10--15%. Orig. art. has: 3 figures. [JS]! _ 
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TITLE: Vibrational-rotational interaction in deformed nuclei. ~ 
SOURCE: Zh. eksper. i teor. fFiz., v. 46, no. 6, 1964, 2070-2077 


TOPIC TAGS: pair theory, quadrupole moment, vibration spectrum, 
rotation spectrum, oscillator strength, Hamilton equation Si 


ABSTRACT: The parameters of vibration-rotation interaction in de- 
formed nuclei are calculated by means of a microscopic description, _ 
using a model in which pairing and quadrupole-quadrupole interactions 
between nucleons are taken into account. ‘The Hamiltonian £f- the 
vibration-rotation interaction is obtained in the same way as in the': 
theory of molecular spectra, and the parameters of this Hamiltonian — 
are calculated for the “cranking”. model with account of the Cooper 
pair correlations. First order effects with respect to the vibration- 
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rotation interaction are considered. The galculations perfiormed in 
the quasiclassical approximation for particles subject to an oscilla-~ 
, tor potential are compared with experimental data. In view of the 
crudeness of the model, only qualitative agreement is obtained be- 
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cheskilth mashin i transformatorov. Monkva, Gos.izd-vo sel'khoz, 

litery, 1960. 270 p. (MIRA 1.3211) 
(Blectric machinery--Maintenance and repair) 
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“Excitation of the semiconducting quantum oscillator by a beam of fest electrons." 


paper presented at the Symp on Radiative Recombination in Semiconductors (Intl Conf 
on Semiconductor Physics], Paris, 27-28 Jul 6h. 
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i AUTHOR: Devyatkov, As Ge3 Kogan, Sh. Mei Lifshits, Ts Me$ 
Oleynikove"Ne Yao | 


TITLE! Conductivity of n-type indium antimonide at low aoa 
SOURCE: Fizika tverdogo tela, ve 6, no. 6, 1964, 1657-1663 


| 
i 
| 
! 
| 
| TOPIC TAGS: n type indium antimonide, volt ampere characteristic 
| nonlinearity, field dependent conductivity, temperature dependent 
| conductivity, nonlinear temperature dependence 
! 


| 
ABSTRACT: The nonlinearity of n-type InSb volt=-ampere characteris= . 
tics at low temperatures and its dependence on field, temperature, i 
and concentration are discussed, Measurements were made.at about 
1,.5——15K on specimens with dimensions of 10 x 1.5 x 1 mm-and electron 
concentrations of 1.8 x 10! to 1.5 x 1045 em =3 in a field range of 
0.02 to 0.3 v/em. The he ee of the investigation have shown thats 
1) conductivity o increases with tempetature, while nonlinearity 


| 
| 
| 
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ACCESSION NR: AP4039650 


considerably decreases both with. an increase in carrier concentration 
and with an increase in specimen temperature; 2) in all cases, the 
sevendence of o on lattice temperature T is markedly weaker than 
73/2, 3) at low temperatures specimens with high electron concen- 
trations showed a saturation of 9(T)), which is-‘apparently caused 
by the degeneration of the electron gas; 4) at a donor concentration 
of 10!% om73 and a carrier concentration of 1 x 10!" em73, the | 
coefficient of nonlinearity B(E), where E is the field intensity, 
first increases as the :field increases, reaches’ a maximum, and then — 
decreases. In the repion of the low fields, § increases with an 
increase in lattice temperature, and decreases in the region of the 
maximum and of higher fields, so that at high Tg, function B(E) de- 
clines monotonically with the field, The authors explain the field 
and temperature dependences of ov and 6 by the fact that electron 
pulse dispersion occurs on the charged impurity, while energy — 
dispersion occurs on the deformed and piezoelectric potential of 
acoustic phonons, Origs art. hast 6 figures and 7 formulas. 
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|; ACCESSION NR. AP4030780 § /0020/64/155/004/0783/0783 
AUTHOR: Basov, N. G. (Cotfaspoudtue Member, AN SSSR); Bogdankevich, | 
0. Vis Dovyackovy As Ge | 
“TITLE: Excitation of a semiconductor laser by a fast electron bean | 
SOURCE: AN SSSR. Doklady®, ve 155, no. 4, 1964, 783 


TOPIC TAGS: laser, semiconductor laser, junction laser, electron 


beam laser, cadmium sulfide laser : | 
{ 
| 


ABSTRACT: This article reports the first successful results of 
experiments in which stimulated emission of radiation was achieved 
from CdS monocrystals in pulsed operation by means of an elactron , : 
beam. Intense radiation in the green part of the spectrum (("4966A) - 

' was observed during irradiation of CdS monocrystal, placed in a 

‘ ‘hellum cryostat, by a beam of %200 Kev electrons. The intensity of 

1 £luorescence increased sharply with current density. A three-fold 
increase of the current density above the threshold resulted in oe 
a two-order increase in the intensity of radiation and a simultaneous 


Cord 1/2 
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-+ wetrowing of the emission line from 35 to 7? A. The threshold current 
was observed to depend strongly on the quality of the crystals used. 
The duration of the current pulses was 2 usec and the repétition : 
frequency was several tens of eps. At smail current densities, the . 
duration of emission after the end of the pulse was 2 usec. At the 
maximum current densities, the light pulse was synchronous with the 
pulse. a ; . og 


ASSOCIATION: none 
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SUB CODE: PH NO REF SOV: 002 | . OTHER: 000 


t 


1 
4 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310008-4" 


=| source: Fizika everdogo tela, ve 8; no. 3, 1966, 892-804 


APPROVED Ai REESE ene amied CIA-RDP86-00513R000410310008-4 


1.21412=66 __poiahiuanniapmialat LP(c) eee 
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. ORG: Physics Inatitute im. PB N. Lebedev, AN.SSSR, Moscow (Fizicheskly institut 
. AN SSSR) 


a TITLE: Recombination ire of a-SiC excited by electrons 


_ TOPIC TAGS: - silicon carbide, ‘recombination radiation, semiconductor Al 4 
ee : %; 
‘ ABSTRAST: The recombination‘: ‘radiation of 1 x 2 x 3 tim samples of a-SiC with 
‘polished sides excited by a beam of 200-kev electrons was investigated at a tempera-: 
ture of 60K. The electron beam was either perpendicular to the large face of the 
sample-or at 2 45° angle to it. The beam's penetration depth was determined to be. 
"+120 y. The emission spectra of three of the samplgs are shown in Ig. l. A detailed 
“spectrum observed in the region between 4700—4850' A is shown in Fig. 2. The energy 
_ difference between the lines in the 4700-—4850 R region, indicating some kind of 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310008-4" 


"BPEROVED ss RELEASE: Dadian CIA-RDP86-00513R000410310008-4 


a oe 


ee ee 


e . . 1412-66 eee 
“ACC NR: AP6009664 ae 


‘Fig. i Sate ion Srert ee oe a: SLC at 
60K and at a current density J = 140 ma/em*. 


‘The minbere indicate samples: i - bluish- . 
greenish industrial-type crystal; 3a - color- 
less: com ensat ed p-type crystal doped with . 
about 1017 impurity atoms per em?; 4 - odie oo 
+... sample with an: amecrtty concentration: of". oer ee 
s 7 x b 10) fleas 


A500, $000°-§500 6800 6500 AyA, 
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4} a sé8i se] s ee Table 1. Energy difference between 
2 he Sz S15] = ae emission ‘lines (ev) 
SS as] = ne ease 
& ; bee E : 
H 1 


7 en ~ 6650 a 
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“No. 4'in the spectral region TOO $800, A. ‘ 
oo = 60K, j = 140 ma/cn* _ ue ; 
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“connection between the lines, is tabulated in Table 1. No stimulated emission was. |... 
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AUTHOR: Basov, N. G.; Bogdankevich, 0. “3D Wyatkovs A. G. pa 
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ORG: Physics Institute im. P. N. Lebedev, Academy of Sciences SSSR, Moscow 8 
(Fizicheskiy institut AN SSSR 


TITLE: Certain characteristics of emission generated in_CdS by electron excitation 


4 
SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1966, 1536-1538" 


TOPIC TAGS: laser, semiconductor laser, cadmium sulfide, coherent emission 


ABSTRACT: The present paper is an extension of an earlier work (N. G. Basov, et al. 
Zhurnal ekspgrimental'noy i teoreticheskoy fiziki, v. 47, no. 4(10), 1964, 1588) in 

- | which lasexaction was reported in CdS excited by a beam of electrons. The 

0.5 x 0.85 x 1.5 mm sample was pr epared by polishing. The Fabry-Perot. cavity was formed! ~ 
py the 0.85 x 1.5 mm faces. The beam of 50-kev electrons was incident énthe0.5 x 15 
face of the crystal cooled to the liquid nitrogen temperature. The pulse duration and, ~ 
the repetition frequency were 2 psec and 50 cps, respectively. Fig. 1 shows the 
emission spectrum of CdS at different current densities (j). At j = 100 mamp/cm 
recombination radiation with a half-width ~70 A peaked at 4960 A. Although line 
narrowing was observed at j = 1.5 amp/em2, the Seeriat ica threshold was at 5 amp/em72, ; 
The divergence at the threshold was 13° in the plane of the bean and’ 9° in the plane 
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Fig. 1. The emission spectrum of CdS at 
different current densities 
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di i] “ 
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perpendicular to it. The quantum efficiency, defined as the ratio of the radiated 
power to the power of the electron beam, exceeded 1. Orig. art. has: 4 figures. 
; Tes} 
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(MIRA 15:7) 
(Conveying machinery) 
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S '62, (MIRA 1529) 
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PS-70. 
[The GPS-70 loading machine] Pogruzochnaia mashina G 
Moskva, Izd-vo "Nedra," 1964, 66 p. (MIRA 17:5) 
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(Building practices in foreign countries; Northern Europe and German 
Federal Repudlic] Opyt stroitel'stva za rubvezhom; v stranakh Sa- 
vernoi Evropy i FRG. Po materialam otchetov delegatsii sovetskikh 
spotsialistov-stroitelei, Moskva, Gos.izi-vo lit-ry po stroit., 
arkhit. i stroit.materialam, 1959. 598 p. (HTRA 12:12) 


1. Predsedatel' Gosstroya SSSR (for Kucherenko). 2. Zamastitel' 
predsedatelya Gosstroya SSSR (for Svetlichnyy). 
(Europe, Western—-Building) 
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06509 
SOV/141-58-4-.25/26 
AUTHORS: Kostiyenko, A.1I., Devyatkov, M.N. and Lebed', A.A. 
TITLE: Electronic Detection at Ultrahigh Frequencies 
(Elektronnoye detektirovaniye na sverkhvysokikh 


chastotakh) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
- 1958, Nr 4&, pp 168-170 (USSR) 


ABSTRACT: The work reported deals with the possibility of the 
detection of ultrahigh frequency signals by means of 
reflex klystrons. An experimental investigation was 
carried out on glass tubes types K-1l and K-26, operating 
at wavelengths to A}: = 10 cm and } = 3 cm. The detection 
was achieved by separating the grids of the klystron 
resonators and by applying to them various positive 
potentials. This arrangement permitted the obtaining 
of various potential distributions in the interaction 
space and in the reflector space of the klystrons. The 
experimental system employed is illustrated in Fig 1, 
while its potential distributions are shown in Fig 2. 
The detector curves are shown in Fig 3 and A, Pig 3 

Card 1/2 illustrates the detector current AI, and the reflector 
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06509 
SOV/141-58-4-25/26 
tlectronic Detection at Ultrahigh Frequencies 


current I, as a function of the voltage applied to 
the accelerating grid. Fig 4 shows similar curves 
plotted as a function of Up whiich represents the 
difference between the accelerating potential ard that 
of the secend resonator grid. From the curves it is 
seen that a detector sensitivity of the order of 1 A/W 
was obtained with the K-1l tube; this figure is the 
same as that of a good crystal detector. There are 

4 figures and 1 English reference. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet 
(Moscow State University) 


SUBMITTED: 25th November 1957 
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SOV/109~- - -4-3-19/28 
AUTHORS: Kostiyenko A.I., Devyatkov M.N., and sebed' A.A. 


Lares 
TITLE: Use of the Virtual Cathodes for the Detection at Ultra- 
High Frequencies (0b ispol'zovanii virtual'nykh katodov 
dlya detektirovaniya na sverkhvysokikh chastotakh) 


PERIODICAL: Radiotekhnika i Elektronika, 1959, Vol 4, Nr 3, 
pp 482-488 (USSR) 


ABSTRACT: The problem was investigated experimentally. The circuit 
employed is shown in Fig 1; a constant potential Uh 
was applied to the accelerating grid and to the firs 
grid of the interaction gap; a potential U2 was 
applied to the second grid of the interaction gap, and 
a potential Up was injected into the interaction gap. 
By adjusting potentials U , and Uo, two virtual 
cathodes can be formed inside the tube, as is illustrated 
in Fig 2. The experiments were carried out at wavelengths 
of 10 - 3 cn, At the 10 cm wave the UHF power was fed 
to the klystron by means of a cavity resonator as shown 
in Fig 3a. At the 3 em wave the UHF power was fed by 
means of a rectangular waveguide; this is shown in 

. Fig 3%. ‘The measured results are shown graph:.cally in 

Card 1/3 Figs 4-8, Fig 4 represents the dependence of the 
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SOV/109- - wit 3-19/38 
Use of the Virtual Cathodes for the Detection at Ultra-High 
Frequencies 
reflector current I, on the reflector voltage Uo for 
Up >o. The figure illustrates also the increase of 
the reflector current AIp due to the ultrahigh 
frequency signal. The dependence of I, and NI, on 
the pore of the accelerating grid fs illustrated in 
Fig 8. From the above experiments it is concluded that 
the use of the virtual cathodes for the purpose of the 
detection is quite feasible. The best results are 
obtained when the virtual cathode effect is very small. 
The detection mechanism at the 3 cm wave is alnost iden- 
tical with that at the 10 cm wave. Tie authors express 
their gratitude to 8.D, Gvozdover for valuable advice and 
Card 2/3 his interest in this work. Acknowledgement is: also made 
to M.A. Drozdova and V.G, Titov for their help in carrying 
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out the experiments. 

There are 8 figures and 2 Soviet references. 
ASSOCIATION: Fizicheskiy Fakul'tet Moskovskogo Gosudarstvennogo 

Universiteta imeni M.V. Lomonosova 

(Physics Department of Moscow State University 

imeni M.V. Lomonosov) 


SUBMITTED: September 6, 1957 
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G,Y2BO he D266/D3 07 
AUTHORS ; Devyatkov, MeNey» Kostiyenko, A.I., and Myasoyedov, Ye. 
Yae 
TITLE: Travelling wave tubes as UHF ‘detectors and mixers 


PERIODICAL: Radiotekhnika i elektronika, v. T, no. 5, 1962, 
838 — 845 


Poxe: The purpose of the paper is to investigate experimentally the Pa 
detector and mixer properties of ordinary low power travelling wave 
tubes in the 10 cm and 3 cm range. The input signal (and the local 
oscillator signal in case of mixing) is fed into the travelling wave 
tube and the detected signal (or i-f signal) is taken from the col- 
lector- circuit. The voltages on the aifferent electrodes are the sa~ 
re as in amplifier operation except that of the collector which is 
considerably depressed. The collector current in the absence of in-| 
put signal depends very strongly on collector voltage. The collec- 
tor current in the presence of signal is altered. The current dif- 
ference, Alys and its ratio to input pcwer, AI,/P,» are plotted 


cara | 
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8/109/62/007/005/009/021 
Travelling wave tubes as UHF ... D266/D307 


against input power. For small input power (P. <5pW) the detector 
c li 


characteristics are near to quadratic. The minimum detectable signal p* 
was found to be about 10-19 watt which is of the same order as that ; 

Obtainable by a TW2-crystal combination. In mixer operation the cho- 
sen i-f frequency was 40 Mc. The dependence of conversion gain and 

i-? power on input power is plotted, showing about 17 db conversion 
gain in low level operation. I-f power plotted against local oscil- 
lator power shows a maximum around Pao ® 50 - 70 microwatts. The li- 


mit sensitivity of the travelling wave tube mixer was found to be 
worse than that of the TWf-crystal by 5 to 10 db. The bandwidth of 
the mixer was not determined but in each case it exceeded 10 %. Some 
experiments were also performed by feeding back the higher frequency 
to the input of the travelling wave tube. The limiting sensitivity 
improved in this case by approximately 3 db. There are 6 figures. 


ASSOCIATION: Fizgicheskiy fakul'tet Moskovskogo gosudarstvennogoe uni- 
versiteta im. M.V. Lomonosova, Kafedra radiotekhniki 
(Physics Faculty of Moscow State University im. M.V. 
Lomonosov, Department of Radio magineenine) 

SUBMITTED: June 8, 1961 
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